Summary.
The oral cavity base and inferior surface of the tongue excised from 5 male and 5 female adult Wistar-strain rats and 6 male and 4 female adult SMAstrain mice were observed by scanning and light microscopy.
The following results were obtained. Muto (1975) observed the inferior surface of mouse tongue by scanning electron microscopy. The present author has studied the surface structures of the inferior surface of the tongue and the oral cavity bace of the rat and mouse by scanning electron and light microscopy, and found that many taste buds are located in the oral cavity brse, especially in the carunculae sublinguales. Furthermore, interesting results have been obtained regarding the fine structure of the inferior surface of the tongue in the rat.
Materials and Methods
Five male and 5 female adult Wistarstrain rats (210-300 g) and 6 male and 4 female adult SMA-strain mice (27-32 g) were used in the present study. Oral cavity bases and tongues were removed from decapitated or chloroform anesthetized animals. For scanning electron microscopy, the tissues were fixed in 2.5% glutaraldehyde diluted with 0.1 M phosphate buffer (pH 7.3), ' and dehydrated with a graded ethanol series. After replacement with iso-amyl acetate and drying at the critical point with liquid CO2, they were coated with carbon and gold, and observed under a JEOL JSM-U3 scanning electron microscope.
For light microscopy, the tissues were fixed in 10% neutral formalin. Especially the oral caity bases with mandibula and teeth were decalcificated with 6% nitric acid. They were then dehydrated, embedded in paraffin, and continuously cut at 8 pm intervals into sagittal or frontal sections. The sections were stained with hematoxylin-eosin.
Results

1.
Observations by light microscopy a) Rat : A pair of carunculae sublinguales is situated in the center of the posterior third of the rat oral cavity base. The anterior epithelium between the tip of the oral cavity base and the carunculae has a relatively plain and smooth surface but is cornified everywhere. The lamina propria is thin due to the close proximity of the mandible just beneath. The muscular layer is not seen in the anterior part of the oral cavity base but is developed in the posterior and lateral parts. The anterior half between the tip of the oral cavity base and the carunculae is covered with stratified squamous epithehum consisting of 10 to 11 layers, and the papillae of the lamina propria are large in size in this region. However, the papillae gradually become smaller in the posterior direction, and in the posterior half the epithelium consists of 7 to 8 layers and the papillae are almost invisible.
In the region from the carunculae to the inferior surface of the tongue, the eminences of the surface become numerous and notch-like and their epithelium is cornified. The papillae of the lamina propria are not so well developed, while taste-bud papillae are rarely observed (Fig. 1) . The taste-bud papilla resembles a fungiform papilla without the epithelial mantle, and is covered by non-cornified epithelium of which the tip contains 1 to 3 taste buds. Similar taste-bud papillae are observed rarely near the central part between the carunculae and the marginal part of the oral cavity base. Papillae of the lamina propria which are regularly arranged exist in the shifting part towards the inferior surface of the tongue.
The epithelium of the inferior surface Taste areas of the cavity base of the rat and mouse 331 of the tongue is markedly thicker than that of the oral cavity base. Also, the cornified layer in the former is thicker than that in the latter.
In the inferior surface of the tongue the epithelium is centrally and laterally thicker and the papillae in the central and marginal parts are larger in size than those in other parts.
Many filiform and fungiform papillae are located in the marginal part, especially near the tongue tip, apart from the other parts. No taste buds are apparent on the inferior surface of the tongue covered with thick cornified epithelium.
Longitudinal inferior muscles run adjaceut to the papillae of the lamina propria in this part.
It is characteristic of the rat for one caruncula to consist of 3 to 4 eminences of which the largest projects in an anterior directon, and for taste-bud papillae to be numerously developed. Most of the latter are assembled in the carunculae.
One caruncula usually possesses several taste-bud papillae each of which contains 1 to 4 taste buds (Fig.  13 (Figs. 2, 3) . The ducts and orifices of the submaxillary glands are Fig. 13 . The caruncula sublingualis of the rat oral cavity base. Each dot represents one taste bud. 0 is a orifice of the sublingual glands. 0' is a orifice of the submaxillary glands and it opens into the inner side.
larger than those of the sublingual glands. Large ducts of both glands are observed in the submucosa of the posterior part of the carunculae. b) Mouse : There was no sharp difference between the mouse and rat regarding the oral cavity base and inferior surface of the tongue.
However, the taste-bud papillas of the mouse exist only in the carunculae : they are not observed in other parts of the oral cavity base. The taste-bud papillae of the mouse are fewer in number than those of the rat. One to 2 taste-bud papillae, cach having Fig. 14. The caruncula sublingualis of the mouse oral cavity base.
1 to 3 taste buds, are located on the caruncula (Fig. 14, Table 2 ). 2. Observations by scanning electron microscopy a) Rat : The region between the tip and the carunculae of the rat is lined by mucous epithelium consisting of polygonal cells. This region is plain and smooth except for the desquamating epithelium seen in some areas (Fig. 4) . Large magni. fication of the mucous epithelium revealE irregular microridges (Fig. 5) . The bound. ary between the anterior and posteriot epithelium of the carunculae is distinct While the anterior epithelium is rathei plain and smooth, the posterior one roof-tile-like and wrinkled.
A pair of carunculae are located in tht sagittal region of the transitional part tc the posterior epithelium (Fig. 6) . Th€ caruncula forms a large eminence project. ing forwards and 3 to 5 small eminence are situated posteriorly and laterally tc the large one. One to 3 taste pores oper in the central region of each tip of the eminences (Fig. 7) . The taste pore is regularly surrounded by several epithelial cells in a rosette-like arrangement (Fig.  9) . A pair of ellptical orificei of the sublingual glands is present in the just postero-lateral part of the carunculae (Fig. 6) . The taste-bud papilla rarely located near the center between the carunculae and the lateral marginal part of the oral cavity base, forms a low and round eminence consisting of 1 to 3 taste pores (Fig. 8) . Large magnification of the epithelial cells surrounding the taste pore and the orifice of the salivary ducts, reveals microridges in the general mucous membrane of the oral cavity (Fig.  9) .
Although many filiform and fungiform papillae are distributed on the tip and marginal part of the inferior surface of the tongue, the other parts of the inferior surface lack lingual papillae. Low wavelike eminences are regularly arranged in a transverse direction over the middle and posterior parts of the inferior surface (Fig. 10) .
The microridges on the epithelial cells of the inferior surface of the tongue are more varied in pattern and arrangement than those on the oral cavity base (Fig. 11, 12) . b) Mouse : The surface structures of the oral cavity base and inferior surface of the tongue of the mouse closely resemble those of the rat. However, the carunculae of the mouse are composed of only one pair of eminences.
The center of the anterior margin of the eminence is divided into two parts by a fissure and the eminence is penetrated by a duct from the submaxillary glands. The taste pores are located on the anterior part of the eminences.
A duct from the sublingual glands opens on the posterior part of the eminence (Fig. 14) . Ohgaki (1953) found that many epithelial papillae with taste buds occurred on the inferior surface of the human tongue and callled them tastebud papillae.
It was characteristic of these papillae that the taste buds were always located in the thin stratified squamous epithelium surrounding the tip of the papilla. The tastse-bud papilla resembled a fungiform papilla in shape, but lacked an epithelial mantle and usually had taste buds which were plural in number. Ohgaki and Hotta (1953) reported that taste-bud papillae were very rarely located in the human oral cavity base, but did not clearly define their distribution.
Nakai (1960) obseved the sensory nerve supply of the human tongue and reported that the inferior surface had no lingual papillae, but contained taste-bed papillae with sensory nerve endings smilar to those of fungiform papillae.
The shapes of the taste-bud papillae observed by the present author in rat and mouse oral cavity bases, resemble those on the inferior surface of the human tongue.
By scanning electron microscopy, Yoshioka and Muto (1975) found that round or oval plain tastebud papillae, each with one taste pore in the center, were located throughout the whole mouse soft palate.
The taste-bud papillae of the rat which were rarely observed in parts other than the carunculae sublinguales resemble those of the mouse soft palate. They are smooth and round in form, and possess 1 to 3 taste pores in the upper epithelium.
In the oral cavity base of the rat and mouse, the majority of the taste-bud papillae are distributed in the carunculae. However, in the the rat they were also rarely found in the lateral parts and behind the carunculae. The total number of taste hurls in the oral cavity hasp is 2R to 40 (mean 34 ± 4) in the rat and 6 to 10 (mean 8+1) in the mouse (Tables 1, 2) .
It is characteristic of the rat and mouse oral cavity base for the orifices of the salivary ducts to be assembled in the carunculae similarly to the taste buds present there. Recently, Hofer (1977) observed by light microscopy that a conspicuous accumulation of taste buds occurred in the rostral part of the plica sublingualis of the primates, Alouatt a and Aotus. Further, he reported that taste areas occurred around the orifices of the salivary ducts or in their immediate vicinity. In mammals, it is well known that many taste buds occur in the grooves of the vallate and foliate papillae and that the ducts of the salivary glands open there. Such a disposition suggests a morphological and functional relation between taste buds and the orifices of the salivary glands. Taste sensation has been postulated to involve the weak physical adsorption of chemical substances onto the taste receptor, the apical surface of the taste bud, although the detailed mechanisms of taste remain to be elucidated. It appears probable therefore that saliva released from orifices near the taste buds may strengthen the activation of the taste receptors to perceive taste quickly.
Regarding the distribution of taste buds in the mouse tongue and oral cavity base, the majority of the taste buds can be said occur around the orifices of salivary glands ( Table 3 ). The carunculae would perform part of the mucous membrane of the oral cavity in the rat and mous, although the number of taste buds is few. In the case of human vallate papillae, the number of taste buds is known to develop to a maximum in newborns and infants, and to decrease with aging (Arey et al, 1935) . In ther at and mouse, the situation is unknown.
In the inferior surface of the tongue of the rat and mouse, the epithelium is cornified and no taste-bud papillae such as seen in man are present.
In the oral cavity, the epithelium is cornified not only in the dorsal and inferior surface of the tongue but also in the oral cavity base behind the carunculae.
On the surface of the oral cavity base and the inferior surface of the tongue, numerous microridges were revealed by scanning electron microscopy. Compared to the inferior surface of the tongue, the surface of the oral cavity base is rather smooth apart from slight cristae.
In the inferior surface of the microridges become deeper and exhibit a spinal or linear from. The microridges of the inferior surface of the tongue resemble those of the surface of primate skin (Muto and Yoshioha, 1976) . Recently, the structure of the mucous membrane of the oral cavity has been analyzed by scanning electron microscopy in many animals including man.
Takagi et al. (1976) studied the origin of the microridges of the epithelial cells of the human tongue.
They gave the following description.
Those features which possessed a microvilli-structure at first became long microridges through interconnections, and after attaining their full development the microridges maintained a close mutuality and exhibited a reticular structure. They concluded that in the process of development, as a result of compliceted interconnections, the microridges came te exhibit a fine reticular stsucture and appeared as small pores.
Although the morphological differences are small in the mucous membrane or the oral cavity as Takagi (1977) reported, the present author has demonstrated in this study a morphological difference between the oral cavity base and the inferior surface of the tongue. The microridges on the inferior surface of the tongue are more complex than those on the oral cavity base. Furthermore, the cornified layer of the former is greater in thickness than that of the latter.
These findings suggest that in the inferior surface of the tongue, cornification of epithelial cells occurs actively to adapt to stimuli resulting from the frictional action of food and to accomodate for deformation of the tongue. 
